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(54) LIQUID CRYSTAL DISPLAY DEVICE 



(57)Abstract: 

PURPOSE: To improve the contrast ratio and display quality by 
composing a spacer of a black granular body which has low light 
transmissivity. 

CONSTITUTION: Liquid crystal layer 15 are sandwiched between 
transparent substrates 8-11 where oriented films 2 of liquid 
crystal molecules are formed on mutually opposite surfaces and 
spacers 12 for gap holding are scattered in the gaps between the 
transparent substrates 8—11. The spacers 12 are made of black 
granular bodies with low light transmissivity. Namely, the spacers 
held between the transparent substrates 8-11 are colored in 
black, so no light is transmitted and when the liquid crystal display 
device makes a black display, the complete black display is 
obtained since light leaks from none of the spacers 12. 
Consequently, the liquid crystal display device has the excellent 
contrast ratio and display quality. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 

the examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



®B*H4$1*Jt(JP) ® W * ■ & BB 

®^ii#fF^# (A) ^2-294621 

©Int.CL 5 ifeSIJIB^ Jr«S#^- W 2 ¥(1990)12J3 5 B 

G 02 F 1/1339 5 0 0 9018-2H 

1/1347 8806-2H 
Q 09 F 9/30 3 2 2 8621-5C 

ggg tEMPR W3fe3gCD|^ 1 (^5g) 

SI ¥1-116434 
@tb n ¥1 (1989) 5^9 8 

©ft a a r « = 



m n m 

i . » w © £ 

*^<5>«s c tomtit? assays at. 
3 . % w 0 » m * st m 

v v 7' > y 7* A V 3 y^7-7'D^ 



• X — /* — -y -< X -r v K • * -7" << v £ ( D S T 
) -p y a ji> a - ^ — /* — -f ^ ?■ V V ' % 9- A 
(FST) ^Ol^tfaAM^^^T^S. 

ft ^-m*ST£> 53tyS|2 6 «kcK-fe t/^ y h 
2 7*f L/:T-fe;i/2 3 <b ^ £ l£ -3 T ^ 5 . 
JtIB© 3^ y^cfcch't^/ y h ISM 2 6-27 

t) . T-fe^2 3 JilBO^EE^© 3 6^0N1 
BE * fc « O F F ^EE £ r? * y & & -fe ^ > y MS 

*^o*3 3 *S£i8$ fcfcfc«Bf-e# 

* . Jtie <Z> T -fe ^ 2 3 *? J: ± * ;u 2 Utt 



-157- 



. « fa U 12 ISKI 2 2 ••■ IB A tt» 3 5-35 
T-fe^2 3 & J; tf±-fe >i> 2 1 CD-fe;uJp: 

IEEE 3^ S3 6 ii { 0 F F«E«3=ev* 
tf-fe V h 2 6 -2 7 El Wftl L fcBlZ . 
A *<- if 3 2 <D#5£-r £ Wftfrbft 3 3 j&<fflJi8 
1" £ /c #> T & £ „ 

HP -5. ±gao>X 3 2 SRgsigB^T'& 
^ J.^iSfnl!K2 2 • 2 2 IfflKjfrSS;* tLX^Z. 

T s T -fe ^ 2 3 £ J; Jb -fe >v 2 1KB:, 
£CD*^--1J- 3 2 II tt*43 5t3fe3 3 



?*P/B¥2-294621 (2) 

3 *f ck CK Ji -fe ;u 2 l^^^^tifcx-^ — 

f&fcf *4 3 5 ?M#<£ L & (,> x 1J- 3 2 ©^0># 
BlflU *33 &&1£ffi®3 4 -ft*&fl 



fife £ OX ^ Z>o 

<fc -fe ^ > y h 7*ttfcT*^3 <b /& 
X n & „ 

JbI2 0T-fe^3 -fe^^ y MS II 7 #JgiSS 



3 * vtta 6 tLfciswaiffi-cfe* 3 ^ ^ 

^Sfil Uli> IB IS K 2 * ZH±$«fi$tT 
1 1 iOBCtt, ^ B ra H # JS} i 5 t 5t ^ > It*] 2 



-158- 



Kitttt^. ^LTs X — if 1 2 — «U 10 
Occ0j?W7ayS3t:i g 0 X - If 1 2 - 

Jh&O^^y&^tf-tr^yhtS^e ■ 7Ctt 
. ^EE^a 1 6 *<tSt*£*LTH*. *lt, T-fe 

ii/ 3 jzteoiSEE^e: 16^0 n^ez£ fc &o 

F F^E^rj * y# J; -fe t/./ y MS 15 6 • 7 C 

9Jat^i?s H«l/«^*«*6o*l 3£ 

tLT^S. £:ft.&©3^y;tf5xikf£9:feckO : 
•fe ft y YJfv *mmB Ctt, 6SfnJP2 • 2*<i 
jft $ tiT £ * * fc> Jifa© -fe ^ y y h # v x ^ 

±£gcD-fe *V y h ** 5 xi^ 8 £ 3 * y # 5 x 



»B a F2-294621 (3) 

SS9itt, ffifrffit 2 • 2|sJ±£**[S]£-£T'>- 
-M* 4 • 4^^>UTiii^$tL. -fe^yftf^X 

Jfi«8 &3*y^^xaiE9 &©BB«:tt. AfeK 
igfe<* *lfcx 1 2 -fcifcAWttl 5tM 

±K«>«JKC*?^T. MfeK^feLfc'X 
1 2 "-*J8fr'fcttAX»SK*KAX»tt 

ttAX^SVA • B©#«BEK»r* 0 N«E* 

. i B 0 H |iSlA ■ B © 3 y h ? x h ih^MSL 
fc. *LT. «AX^*BHA0fflJ5£*8JR*» 2 H 

VlCtf^tayi-n^ Jfc 1 2tfe 

— IS$^SB»s «EE V 2 C*?(r>T 
3 y h 7 X h J± © 8 7? & 3 C £ # ^1 »Ji b 



EP 6. WAX:?K»KA*AfeX:^£ , rs»*K: 
tt. UE^Bl 6O0FFff^-^n^y^J;D ? 'fe 
/ V MS IS 6 • 7CEpjjn£*L£o ^ lt> & A 
W*4 1 5 1*. ftl 3^^ttff-T^o £<Z>I&. Jb-feiu 
1 J; T -fe 3 iz Wl W- & *l x -4 — If 1 2 - 

1 5^#ftb«t^X-<--9-l 2 '"O^-tDfrftlflJft 
1 4 •-«<3K£fe b T ^ £ o 

±l IS © X - # l 2 - . & c ^ 

*fc *) . NKAS^ttB A tts iKAWW 1 5 £ x 
«M 2-iT?3ti 3 X Br £ *l £ e: i £ & £ 0 

*AX;rcKKA*e&X^ 
«:> ISEE^^l 6 © O Nfi^#3 * y*? «fctf-fe ? 
/ y h3£&6 • l \z%im£*iz>. .£©P&> x 
* 1 2 -©apSEffl« 1 4 «*C tt* 3fe 1 3 L 

t^^^. t c ^>^. JttAa^^aAw:. ±ia© 



Ife^f fe^Hfc^^-t 1 2 -C J; 0 ^^FfRT 

k: *? ^ T 3fe 1 3CDHiS^tt±$4i«^i6C3 v h 
^x Htt^KAX^ttKB J:*) bBLKt&Z. 

Z>*T-fe^3©X^--t?-l 2 — «t LTlfeCf 

feXaKC&tt'B* 1 3 eDSWa*l»±1"« c <t T n 

y F^X hJt^i;tf^7Kp n q{£^|p]±^'li:^^^^ 

of fig c att -5 • 

R * A fe (Z ^rfe $ n X « - V I 2 - tt . D S 

TaaAftAX^SES. FSTaaiH«»« 

MfftAX^ffia^ifir^TftKi^raiiCn y h^x h 



-159- 



( % W © ® » 3 
HSK-CKifcH 3*-* tt 8fi & W ffi IS Pel SS C 

4 . HW ft 51 



WIBT2-294B21 (4) 

2 fctfEfafig. 4 tt — 8 * lOtt-b^y 

v h # v x^ffi (58Wffi«) s 9 • 1 1 tea * y 



» 1 a 




-160 — 



nm ¥2-294621 f5) 




-161- 



